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Table 1 Structural units of some heterocyclic nitrogen
compounds and their nitrogen content
structural unit nitrogen content/ %
pyrazine 35.0
hexahydric pymidine 35.0
heteroeyele pyridazine 35.0
1,3,5-triazine 51.9
1,2,4,5-tetrazine 68.3
1,2,3-triazole 60.9
pentahydric 1,2 ,4-trizole 60.9
heterocycle 1H-tetrazole 80.8
2 H-tetrazole 80.8
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Fig.1 Chemical structures of 3 ,6-diguanidino-s-tetrazine (1) , L FRLIC Y 57 F A5

its diperchlorate (1a) and dinitrate (1b) ,DHT(2) ,BTT(3) and

3,6-bis(5-amino-3-nitro-1,2 ,4-triazolyl ) -s-tetrazine (4 )

Fig.2 Chemical structures of

BTATz(5) and DAAT(6)
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Table 2 Detonation and sensitivity data for some high-nitrogen and traditional energetic materials

performance 1al2® 128 DHT!! BTATZ!?! DAAT!2! TATB!! RDX !
D,/km «s”! 8.07(1.79)"  7.31(1.60)  10.15(1.69)  7.52(1.76)  7.40(1.64)  7.62(1.86)  8.67(1.765)
Hgy/cm 24 116 70 32 71 >320 26
pe/GPa 31.2(1.794)  20.7(1.6) 39.2(1.69)  26.2(1.65)  24.1(1.78)  25.9(1.85)  32.6(1.765)
AH /KT - mol ™! -125 -255 +536 +883 +862 +140 +81
7)./C 265 226 140 264 251 342 203
p/g+ cm”? 1.90 1.72 1.69 1.76 1.78 1.938 1.816

Note: 1) Results in the bracket is the density used for testing D or p¢;; 2) T, is the initial decomposition temperature obtained by DSC method.
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Fig.5 Chemical structures of some tetrazole compounds
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Table 5 Theoretical calculational data for

some tetrazole compounds[“]

compounds  AHY/kJ + mol ™' p/g+cm ™ D /km - s~ pg/GPa
19a +253.97 1.727 8.774 33.3
19b +192.05 ( +169.03) 1.902 8.383 32.2
20b +174.47 ( +172.38) 1.506 7.682 23.4
20c¢ +385.35 ( +381.16) 1.719 8.827 33.6
20d +676.13 ( +675.72) 1.417 7.405 20.8

Note: Molar enthalpy of formation in the bracket are calculated by G3 method.
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Review on High-Nitrogen Energetic Materials
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Abstract: The developments and application of high-nitrogen energetic materials are reviewed. The experimental and theoretical

research progresses of azine,azido and tetrazole compounds are introduced. The physical and chemical properties of some high-nitro-

gen compounds which are the potential candidates as high-energy density materials are evaluated. The advantages and disadvantages

of the units composing of high-nitrogen compounds are compared and may provide some useful suggestions for molecular design.
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